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A B O3+ aR+bM 

a, Ce, Pr, Nd, Sm, Eu, Gd, Tb, D 
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D (fcTt'U DliV, Nb, Ta, Mo, W, YfcJctf 
S c 0>&Xf*n«4»B:< <tt> 1 a<0ftM7cft«>lMbtt) 

•5. n*ai gfciia&imcEaoaaft-fe^sy* 
[fB*iS4] g^iex (zr, Hf) owsmmn. 

mIi5±fi£^*WA B 03T^fc^n-55 L ^>K/<'J £A 
BiSttl *JHc»LT. 0. 3 5^;UtUTT*-5Ci* 

[M3US5] mil5DW#Waii. i»0IE£fiJc7**(D A B 

T. tf(EDT*b**l*afl:1il*A«7C*J&M tc^#* 

a*4(3lcEa0>Ka{t-t:7 5?*aj£a. 
[W3UI6] buEa B03T£|;b£*i-5? i *>8A'J 
£A3fcB>8<*(*, 

{ (B ai-x-yS r x Ca y ) O} „T i O2 

O^x + y^O. 2 0. 0. 9 5 0 

1. 050) r^snsci^iit*. a#jsi 

©pt'M<iti a£#Wf-£8?<b4rc*-5c<!:£*# 
attir*. ig*iii a>6 6c^?^ftaMcE««g*fi<*-fe: 



7 5 y £ $flfi$;#)o 

[ffj}Ul8] HUlE^adWli. Sf<kS^-C*-5C<hS: 
^SSi-r-S. IB^l ^e>6(DC\mX>MCiEt£©SIS<* 

•fe7 5y*>IIS!l&. 

f □>T f >-y-|Cfct\T. HuESSmtt-fe^SytS'Jl^a* 
H 1 e. 8 © t x^ti^ icEKO&Stt* 7 = y >> ilfiK% 

[f§3Rli 1 0 ] 1lftE*aaai2. g^14&/l*&3fc©JBI 

<Dt&mmiz£r>Tmi£i<tiT^z>z\i:Z¥fm£-fz. m 

o£B^6fcSJf;2a££^tfC££^<!:-r-3. IS* 

11 9 icietE<?D»a-k^ 5 y * 3 >5=>-y-. 

[0 0 01] 
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mm&tmtuT. «a«wbb¥8-i 51 260^ 

B a T i 03- N b205~Mg O-M n O 
&«m>. *3Hg¥ 5- 1 0 9 3 1 9 ^i^lC^Sft-S B 
a T i O3-T a205-Z n 0^«W«Ci:^*^. Cft 

e>(i^«#HftTSSfiJc$n. sm^(*2 0 0 oiu±ic/«e 
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[0 0 0 3] N i fcJctfN i ^&£rtS5S@<k U 

>trfflR®#tt*4<hUT. WAtf. t$^BB6 1-14 6 

1 1 ^i^SJlC^^tl-SB a T i O3- (Mg, Zn, S 
r, C a) O-B2O3-S i 023ittm\ i6l¥7- 

2 7 2 9 7 1 ^^IC^3n-5 (B a, M, L) (T 
i, R) 03^ (fcfdls. M = Mg, Zn ; L = C a, 

S r ; R = Sc, Y, ft±3EM7C^) «*4^if*<^$n 

Ctie>©^m^li2 0 0 0JU±<tBl\ o 
[0 0 0 4] ^/t. ft±S5t^ (Re) £>8Sfln Ufc B a 
T i O3- R e 203&SS«*tt*4lC(i. ft^BB 6 3-1 
0 5 2 6#^SSlC^$n«<D<i:e>IC. ^SHffl®T«!fiE 

[0 0 0 5] StJR. Ctlb©RH*t7S-^ 
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[0 0 0 6] 
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[0 0 0 8] ^iiBS 61-1461 1 ^:&S8^. 
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<. fi^Saoi&g^b^li'J^lxfccDah k 
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u scic. i^sft?5Ks*icttuTgn;t*3i4£jF-r, 
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*WB<tU rtSJmSiUT. Pt, A ik PdSfcliA 
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*><£>. RfiLa. Ce, Pr, Nd, Sm, Eu, G 
d. Tb, Dy, Ho, Er. Tm, Ybfc<fctfl_u;&> 
<bjgtfn-5'>fc< <hfc 1 aoftHTcXOKft:*!. M(JM 
n. Ni. Mg, Fe, A I. C rfcJcl^ZnfrbSli 
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50^A/B (1EJH±) gl. 050. 0. 1 2<aS 
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[0 0 1 6] -eUT. huIHX (Z r, H f ) 030^* 
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[0 0 17] BUl2DCO^a(i. Bijle^fiicTj'+W 

ABOs-cafe^n-S^^VSIytUOAHjgftl ^EJKC 
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&Sn*<b^SC(CSISUTO. 0 2^UJUTT»-5C<t 

[0 0 18] Sfc. ffijEA BOsTate^n-S^^^K 
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A'J£A*H*{*I*, { (Bai- x -yS r x Ca y ) O} m 
T i 02 (fcfc'U 0^x + y^0. 2 0, 0. 9 5 0 
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6(C. X (Z r, H f ) O3 (/c/t'U XliB a, S 
r, Ca#e>iMtfft-5'>fc<£fc1fi<D&Jl7t:i!l) *5<fc 
tfD (fcfc'U DliV, Nb, Ta, Mo, W, YfcJ; 
S c^6Sfin-5'>/d:< <hfc 1 «<7)^Jl7C^©K<k 
<Dz>*><D'J?tl.< £-6 1 -5 CtlCcto 
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[0 0 2 8] ;*IC. C©Ht7 5'^3>f>1»-1W 
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m^«*4<!:bTli. Pt, A us Pd$tliAg-Pd 
■&&ta£<Dn&mtdl-)r-?tli< . N i £7fc(iN i ^^:<t* 
©<4ItttJBT**. rtgpm®4«ff$fi!cr-5^ 

[0 0 3 0] (*9gP«ffi4*W-r^K«<*-fe7 5>7 
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7^. L i 20- S i O2- B aOM7^ai'©*7^ 
7 'J 7 K^^lObfctWtffifflTtS**, WJl-fe^S-y 
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[0 0 3 2] ^SflUifii 5 _h(CN i s Cuftt'ffl 

«>oj*£JSU SSI ©»o#B6^Jf5fi)c$tl-5. 
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[0 0 3 3] 



[0 0 3 4] (mmm^) s-r. assent ut. Ba 

CO3. CaC03> SrC03, T i 02^fflll/fc 0 C 

•JOA&SiSttCDI { (Bai- x - y Sr x C 
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*»#U*:&£S®U. ^S+tCTI 1 2 0tT2Sf 
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2O3, Yb203. Lu203*5«fctf. MnO> NiO, M 
gO, Fe203. A I 2O3. Cr203. ZnO£?p<Sb 

[0 0 3 7] ZWft£UT<D&1&B})W£^T. B 

Ttrnz-km-tzmwivymt^To. 55B203-0. 

25AI2O3-0. 03MnO-0. 17BaO {1tt£ 

u Mftf»*JtTfcu. jut. &*safttti tmT) . 
s i itmz^-rzmimcDmt uto, 2 5 1_ i 20 

-0. 65 (0. 30TiO2-0. 7 0 S i O2) - 
0. 1 OA l 2 0 3 Ofcfc'U ^»(±^;uj±-c* U . iU 
T, titmMtt 2 i:&T) . S i i5&lfiB7im$:'&tsmit 
i0flil/TO. 25Li2O-0. 3OB2O3-O. 
0 3 T i O2-0. 4 2 S i O2 (fc/i'U mWt^Jltt 
-C*iJ. JUT. S&fSBfrW 3 tfa-f) W&z>*\Z>£oiz. 
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=m>f K->'J*;§;«*>3HiU?t (JUT. <hf* 

[0038] mz, m^ [zmv&f&.'towmibftz&o 

fe. mn&LftR (fc/i'U RIJLa, Ce, Pr, N 
d, Sm, Eu, Gd, Tb, Dy, Ho, Er, T 
m, Y b*5«fctfL ufr*>&l*tlZ>'J>/3i< «tfc 1 i(D^l 

"f. &tt. 5S»PfiE^M (Ttfc'U MIJMn, Ni, M 
g, Fe, A I, C r*5<fctfZ n i^&Stfft £ 

t> 1 m<D£tm7tm<D&<tm <D^»b<i. ^n^nom 

[ { (B ai- x -yS r x Ca y ) 0} m Ti02+aR+b 
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M] 1 0 Ofigg&ICtt-f-S^iSHaT&S. 

[0039] ;*ic. zowmmztfv H—jiztj-^-a 
>y-fc<fctf y -)\,ts.H<Dmm. : ®m$:liax 

CCD^^ 'J -£ K Of-yi'- K;ilc<fc U ->- hfiK 

[0 0 4 0] ;wc, C(O^U->->- h±lC, Ni^± 

hJi^JKfi!c*nfc^'j->->- h*, mm^-^\-mtfi 
? i £ tb s +it c \ saws oiti \ <t & -s j; ? 

C<E>fBB<*£, N2f?Hm+lCT3 
5 OTCWSglCjlQ&U 

#JE1 0"9~1 0"12MPa©H2-N2-H2O^^^e, 
/.c-s^TcttHHm* fcfcUTS* 2 iCjjrTSgT 2 BSfyjJfc 

[0 0 4 1 ] -E-<Z>&. ?ie.n^-b^5-y^^i*(DMass 
EICB2O3-L i 2O-S i 02-Ba0lO^7^7iJ 

*3UT6 0 o'ccoisg-c^it. rtgp^stmawics 
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[0 0 7 6] &rc. gl*PJ5lt»-Cfe^R«fe<t^M<7>/S*4i: 



UT. J$g9 9 %1U±(DC e 02, NCI2O3, Eu 
2O3, Gd203. Dv203, H02O3, T1T12O3, Y 
b203, L U2O3, cfecttf. MnO, NiO, MgO, 
Fe203, A I 2O3, C r 20Z&^tim U/t 0 

[0 0 7 7] S^, : M\\f£ftT$>Z> X ( Z r , H f ) O 
3 (fcrcL, XfiBa, Sr, C a 7^e>gtfft£'>£:< 
<h 1 «0D^Jl7C^) C0^3f4<h LT, B a Z r 03, S 
r Z r 03efe<fctf C a Z r 03^^fiiU^o 

[0 0 7 8] ^PfiJc^-Cfe^D (/t^fU. Dfi 

V, Nb, Ta, Mo, W, Y te&ZfS c frbMtfft* 

%Ja±(Z)V205, Nb205, Ta205, M0O3, W 
03^ Y2O3, S c203£^ffiU*io 
[0 0 7 9] c*e>lC. HJgffiJl chliJtaKcUT. JS«SS1» 

[0080] ;*ic, a7fc^-r$i^#)^eti^d:p 

(ttfdl,* RlctCe, Nd, Eu, Gd, Dy, Ho, 
Tm, Y bfcctt/L ufr*>Ml£ftZ>'Pt£< <t*> 1 M<D& 

^"To ^SPfiJt^M Uttdls. M(iMn, N i, M 

g, Fe, A I fcct^C r ^e>S(cfn^^/ci:< <ht> 1 a 

tt^Tjkto mntiUftD (fcfdL. DliV, Nb, 

Ta, Mo, W, Yfccfctf S c &?>Ml£tlZ>'J?te< <h t) 

[ { (B ai-x-yS r x Ca y ) O} m T i C>2+aR + b 
M + cX (Z r, H f ) O3+ d D] 1 0 OEfigPfCtt 

[0 0 8 1 ] -eco^ USSffiJI i:|6j«(CUT. «JHz^ 
[0 0 8 2] 

[as] 



(12) 



f#g§ 2000-1 03668 



KttM 
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1kHz 






CR8 




300kHz 




(°c) 




iVrma 


AC/C20 % 




Q-F 
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100Vp-p 








tan 6 


-25 C C 


-f85°C 


-55* 


+ 125* 


200V3J/ID 


(h) 


tan d 








(%) 
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(«) 


C%) 


{%) 


+ 25 C C 




<H) 


301 


1300 


370 


0.11 


4.5 
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85 
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$90 
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302 


1300 


630 
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84 
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1300O 
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13300 
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Q62 


304 


1280 


480 


0,13 
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-11.0 
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920 


055 


305 
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420 
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306 


! 130C 


480 


ais 
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14100 
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0.63 | 
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0.62 


308 


12BG 


470 


ais 


9.9 


-ic.g 


13.9 


-16.9 


400 


120 


0,63 



[0 0 8 31 *7, 8 frt>BR VIZ, ±&tt*<D 

mntiMtUT. ££>{CX (Zr, Hf) O3 (fcfc 
Is* XIJBa, Sr, C a t>Mlitl2>'J>ts:< £ t> 1 ffl 
(D&mjtm . fcJctfD (ttfdUs DliV, Nb, T 
a, Mo, W, YfccfctfS c^£Sltfft£'>&:< £ 1 
a<Z>ftM5cJR0>K<b4fe) *6«tfti*^«:< <fc*> 1 ffi* 

TN i^:^4^ISfflU^c<h^, ^I$^3 0 
OJa±T3 0 0 kHz, 1 00Vp-p(DMTT(Dt 
an<5#0. 7%JUTT\ , &l§iOiSg^J I 

sjs«-c^-r^B^ttfcj:^E 1 Amft-cmm-fzx 
7 R«tt*ass-r^t)co^?ie)ti^o u^t>. 1 0 k v 

mnrntcom (cr») -vmu^m^iz, isan 30 
0 oq • Fja±£BtMi*g*"S% £e>ic 15 or, d 

C 2 5 k V/mmCOiPiiitSKcfcOT, ¥^*ftRSPJA* 

9 0 omr$VL±£m\ 

[0 0 8 4] £*5> «^d:UT0X (Z r , H f ) 

osomitftote&mmtisTit, unm^3 01-30 

ST^fciJ, M^OAB031 t;KC*tUT, 

0. 3 5^wut#»sui>. mn&LfttuTiD 



DCDRftfttZ&mmtl LTIt I4*4§^ 3 0 1-305 
T7jk-f£*5Vs 3E$Lft*P<D A B O3 1 -tJKCfct LT\ 
0. 0 2^UIUT#»*UIV> 

[0 0 8 5] CtWCWUT, §m§^3 0 6<E><£?IC, 
X (Zr, Hf) O3(O^fic^0. 3 5<fcUt)^c! 

Ut£K\ Unm^3 0 KD&OiZ. D(DttId^0. 

/c, ia*4§^§ 3 0 8 CDcfc P IC, X ( Z r , Hf) O3O 
t^ic/l<0. 3 5^, D(D§«^d^ 

0. 0 2sa^^ if^ssacDSg^tt^B^tt, x 
7R*$tt^as^-r. ^^izt&m^mmmmTT 

[0 0 8 6] (HS6#]5) $3\ &mWM£lsT. Ba 
CO3, CaC03, SrC03. T i 02^MU MM 

mi tmmzisT. m9\zfr:fm^(ovt>(D. my 

ij 0 A^HSttCD 1 fflT£>£ { (Bai- x - y Sr x C 
a y ) O} ra T i 02^^o 
[0 0 8 7] 
[319] 
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[0088] mnti&ft-v$>z>Rt$£zfM<Dmmt 

UT. $Eg9 9 %JU±<DL a203. C e O2, Pr 
60n« EU2O3. GCI2O3. Dy203. H02O3. T 
m203*j«tu:. MnO, N i O. MgO. Fe 2 O3. 
A I 2O3. C r 203£i£tiU/fc. 

[0 0 8 9] ieiC, HJ&0J1 tl^lCUT. j&lSlfttt 
1. 2. 3fc<ty:4S:5fl«ibfe. 
[0 0 9 0] a9IC^*lfiR^)*^t.n-5<fcp 



(/t/t'U RliLa, Ce, Pr, Eu, Gd, Dy, 

SSiUfiJcttM (Ttfc'U MliMn, Ni, Mg, F 
e. A I jfc«fctfC ri^g|fn4'>S< i:t> 1 M<D&m 

JBIJiSK)«O^^SJi. ifilctt [ { ( B a 
1-x-yS r x Ca y ) 0},„Ti02+aR + bM] 100 



(13) 



1#g3 2 000-1 03668 



[0 0 9 1 ] JfclC. COTfFg^lc. TlfiJ \d—)i,73-5>- 

H*2 5 Mm©5E§Jf5CO^U->->- h£<#Ac,, 
[0 0 9 2] ;*IC. C(D#0->is- h±IC. Ag-P 
d£±fiKtt (Ag/Pd=3 0/7 011J±) <fr-5» 

nit. z.<nmm<&$:. ^.%^m%mzxz s oicosa 



[0 0 9 3] ^<7)&, *#e>ft/t-fe5S-y£&IS#<&i5Pfl6 
SICB203- L i 2O-S i 02-B aOl©*7^7U 

l\T6 0 OtODi&gTjfctt-l*. F*Jgam@<h«SWIcS^ 

[0 0 9 4] ;*IC, HJS0IJ1 .fcplltilCLT. i&o^&JI 

>-y<D^>i»$«ii. nsficiji <tii]trc&£. -to?*, n 
Mil o (c^-To 

[0 0 9 5] 

iai o] 



KM 


ttASft 


■■* 


1kHz 






CR« 




300kHz 




i°C) 




1 Vrme 


ACVC20 % 


AC/C26 % 


Q'F 
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100Vp-p 








tan 8 


-25 3 C 


+85t 


-55^ 


+ 125°C 


200Vfpj)0 


(h) 


tan S 








(%) 


(%) 


(%) 


(%) 


(M) 


+ 25°C 




(94) 


401 


1280 


480 


0.15 


6.5 


-6.6 


11.5 


-12.7 


8200 


800 


0.56 


402 


1300 


430 


0.12 


6.8 


-6.9 


11.8 


-13.0 


7700 


740 


0.51 


403 


1300 


270 


0.09 


6.5 


-6.6 


11.5 


-12.7 


9000 


770 


0.40 


404 


1280 


530 


0.15 


68 


-6.9 


11.8 


-13.0 


7900 


760 


0.63 ! 


405 


1280 


270 


0.10 


6.3 


-6.4 


11.3 


-115 


9000 


770 


0.44 


406 


1280 


530 


0.15 


6.9 


-7.0 


11.9 


-13.1 


7800 


750 


0.63 



[0096] i o^&^b^j:?^ *ism<* 

0 1 ~4 0 6(DcfcplC. rtgpm<SICAg/Pd/d:<t'tf>A 
&Jl£flH\-SC<!:J&<T£. &®S#2 0 01U±-C3 O 0 
kHz. 100Vp-p©a#TTOtan«*IO. 7 

%jjit"c. fimsfi^iag^tt^j i 

•5. 

[0 09 7] Sfc, 1 O k V/mm<£igl\®W&gTfi£ 
fflU7i:<t#lC. *6^ffij7i*^m§fi<!:<7)ffi (CR8) T 
S U Actinic. ^igt?7 0 0 O O • FJa±£?§50{i£j* 
"f. Sfc. 1 5 0t. DC 2 5 k V/mm<D*Qjl£t®IIC 

*>ot. wmmtammtfT o oB*MJa±<fc«i\. 

(C 1 3 0 01CJUT.!:. tt&KUgjgTJ&fiKpI 

[0 0 9 8]Ja±. ±E«««K 2. 3. 4*>J;tf5 
Tli. ^^KA'J 9A^@j§tt<!:UT. Hffi&IC «fc U 

[0 0 9 9] £7i, fatSfgJimt UT. La203. CeO 

2. P r60n. Nd203. S 01203, E u 203. Gd2 

03. Tb407. Dy203, H02O3. Er2C-3, Tm 



2O3. Y b203. L 112O3. MnO, N iO, MgO, 
Fe203, A I 2O3. Cr203. ZnO, BaZr 
03, S r Z r O3. C a Z r O3, V2O5. N b 2O5, 
Ta205. Mo O3. WO3, Y2O3. S C20z<D8Ht<fa 

<D2tw<Dffiw<Dmn#-t z> 5 v $ m&yi&mis.-r •& «£ o 

[0 1 0 0] 

$ B^tfltjICIi 3 0 0 kHz, lOOVp-p 
TTCfiMO. 7%JaTT&y. *7S:, ^®SE35. 

S<*MlCli 1 0 k v /mm<Dm^n¥i®&T-?<Dt&mw. 
fctf&n®m£<Dm (cr»> Tsetse. Mia-c 

7 0 O 0 Q • FJU±<!:^<. ItmSScDSg^tt 
XT5J I S«^T^^-*B«14*3j;t/E I A8H&T«!t 

[0101] &ft. ±%zwtmi*-t : 7s.y2mi£®iz®m 
»mt -r*c<tic<fcu. rtgusfiiiiUT. pt, au, 

Pd*feliAg-Pd^^t^'0Dtt^7S:(t'C/j:<. N 



(14) 



HUffl 2000-1 03668 



[si] *%w<D-nmBmiz&zmm-t ; 7s.vi>=>> 

[0 2] 01 (DfflS-tr^S y^3>7 : >-y-wp-&rtgP^ 
[03] 01 <7?«@-b^5<v^=l>-5r>-y-WP*.-b7 5 



m^ostw] 

2 a. 2 b B 

3 y^WH* 

5 ftsnnm 
6. 7 #>z>gm 



[01 ] 



[0 2] 



[0 3] 





F*-A(#=3t) 4G031 AA03 AA06 AA07 AA08 AA09 
AA10 AA11 AA12 AA13 AA14 
AA15 AA16 AA17 AA18 AA19 
AA21 AA23 AA26 AA29 AA30 
AA39 BA09 CA03 
5G303 AA01 AB06 AB07 AB11 AB20 
BA12 CA01 CB01 CB02 CB03 
CB06 CB08 CB10 CB13 CB15 
CB17 CB18 CB21 CB22 CB23 
CB26 CB30 CB32 CB33 CB35 
CB36 CB37 CB38 CB39 CB40 
CB41 CB43 CC03 



